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This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Currently Amended) An integrated heater comprising: 
a semiconductor material; 

at least one transistor formed in die semiconductor material and operable to 
generate heat above a selected threshold; and 

a fluid retaining chamber integral with the semiconductor material, ihc walls of 
die chamber being formed of die semiconductor material: and 

fluid t o be heated positioned within the fluid retaining _chamber and 



to 



adjacent to the transistor to receive the heat generated by the transistor, 



(Canceled) 



3. (Canceled) 



4. (Currently Amended) The integrated heater of claim 1 wherein the 
semiconductor material has a wall portion adjacent to the transistor to transmit heat generated by 
the transistor through the semiconductor wall portion, and further including a body having awall 
portion positioned adjacent to and in sealing engagement with the semiconductor wall portion, 
such that the semiconductor wall portion and the body wall portion together define ft-the f luid 
chambe r as the obj e ct to b e h e ated . 

^ 5. (Currently Amended) The integn^pdlieater of claim 41, further includmg 

a dielectric layer extending over the semicondupttSr wall portion and facing toward the fluid 
chambe r, being positioned between the seiiyrtSonductor material and the chamber . 
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6. (Original) The integrated heater of claim 1, further including a thermally 
insulating barrier formed in the semiconductor material extending abopt the transistor to limit 
transmission in the semiconductor material of the beat generated by /the transistor beyond the 
insulating barrier. 

7. (Currently Amended) The integrated he^er of claim 1 wherein the 
semiconductor material extends laterally beyond the transistor to provide a lateral semiconductor 
portion, and the ebje&fc- fluid to be heated is positioned lateral]/' adjacent to the transistor and 
adjacent to the lateral semiconductor portion to receive the heat/generated by the transistor which 
is transmitted laterally to the lateral semiconductor portion. 




8. (Currendy Amended) The integrated meater of claim 7, further including a 
dielectric layer extending over the semiconductor material with a window formed in a portion of 
the dielectric layer at a location adjacent to the lateral semiconductor portion, and wherein the 
obj e ct fluid to be heated is positioned at the window jo receive the heat generated by the 
transistor which passes through the window. 



9. (Canceled) 

10. (Currently Amended) The integrated heater of claim 7 wherei n the lateral 
semiconductor portion has a wall portion to transmit heat to the object to be heated that is 
generated by the transistor and transmitted through me lateral semiconductor portion, and further 
including a body having a wall portion positioned adjacent to and in sealing engagement with the 
lateral semiconductor wall portion, such that the lateral semiconductor wall portion and the body 
wall portion together define a-the fluid chambe r/as th e obj e ct to b e h e ated . 



1 1 . (Original) The integrated heater of claim 7, further including a thermally 
insulating barrier formed in the semiconductor material extending laterally outward of and about 
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the transistor and the lateral semiconductor portion to limit transmi/sion in the semiconductor 
material of the heat generated by the transistor laterally beyond the irfsulating barrier. 

12. (Original) The integrated heater of cl/im 7, further including has a 
dielectric layer extending over a fust face of the semiconductor material and a window formed in 
a portion of the dielectric layer over the lateral semiconductor portion : with the object to be 
heated positioned at the window to receive the heat ^nerated by the transistor which passes 
through the window, and further including a thermally insulating barrier formed in the 
semiconductor material extending laterally outward of and about the transistor and the window 
to limit transmission in the semiconductor material of the heat generated by the transistor 
laterally beyond the insulating barrier. / 

13. (Original) The integrated heater of claim 12, further including a thermally 
insulating layer extending over a secpnd face of the semiconductor material opposite the first 
face, and the insulating barrier is portioned between the dielectric layer and the insulating layer. 

14. (Original The integrated heater of claim 12 wherein the object to be 
heated is a fluid chamber. / 

15. fCliiirently Amended) The integrated heater of claim 12, further including 
a body having a^walLportion positioned adjacent to and in sealing engagement with the dielectric 
layer about the wiridow, such that the body wall portion defines a fluid chamber as the object to 
be heated with tj^e heat being supplied thereto through the window. 

16. (Original) The integrated heater of claim I, further including a dielectric 
layer extending over a first face of the semiconductor material with the object to be heated 
positioned adjacent to the dielectric layer on a side thereof opposite the transistor to receive the 
heat generated by the transistor. 
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1 7. (Original) The integrated heater of claim 1 6 S further inUuding a thermally 
insulating barrier formed in the semiconductor material to define a portior/ of the semiconductor 
material inward to the insulating barrier positioned to receive the heat generated by the transistor, 
the insulating barrier being of a material which limits transmission/of the heat generated by the 
transistor and received by the inward portion of the semiconductor material beyond the 
insulating barrier. 

IS. (Original) The integrated heaped of claim 16, further including a thermally 
insulating layer extending over a second face the semiconductor material opposite the first 
face. 

19. (Original) The/integrated heater of claim 16, further including a body 
having a wall portion positioned adjacent to and in sealing engagement with the dielectric layer, 
such that the dielectric layer ajia the body wall portion together define a fluid chamber as the 
object to be heated. 

20. /(Canceled) 

21 . (Currently Amended) An integrated heater comprising: 
a semiconductor material; 

a plurality of heat producing t ransistors formed in the semiconductor material and 
selectively operable to generate hea t above a selected threshold ; and 

a heal receiving chamber for containing a fluid to be heated, the heal receiving 
chamber being formed integrally with the semiconductor material. 

generated by the transistors. 
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22. (Currently Amended) The integrated heater of claim 21 wherein the 
obj e ct to bo heated heat receiving chamber is a fluid holding chamber coupled to and positioned 
adjacent to the semiconductor material. 

23. (Original) The integrated heater of claim 21 , further including a thermally 
insulating barrier formed in the semiconductor material extending a perimeter about the 
transistors to limit transmission of the heat generated by the transistors beyond the insulating 
barrier. 



24. (Original) An integrated heater comprising: 
a semiconductor substrate; 

a source region disposed in the semiconductor substrate; 
a drain region disposed in the semiconductor substrate; 

a channel region disposed in the semiconductor substrate between the source and 
drain regions to conduct electric current between the source and drain regions, the channel region 
having a resistance when conducting current to generate heat above a selected threshold; 

a dielectric layer disposed on the channel region; 

a gate electrode disposed on the dielectric layer to control the current conducted 
by the channel region; and 

an object to be heated positioned to receive the heat generated by the resistance of 
the channel region. 

25. (Original) The integrated heater of claim 24 wherein the object to be 
heated is a fluid chamber positioned adjacent to the semiconductor material. 

26. (Original) The integrated heater of claim 24 wherein the object to be 
heated is a fluid chamber formed in the semiconductor substrate. 
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27. (Original) The integrated heater of claim 24, further including a thermally 
insulating barrier formed in the semiconductor substrate and extending at least partially about the 
channel region to define a portion of the semiconductor substrate inward to the insulating barrier 
positioned to receive the heat generated by the resistance of the channel region. 

28. (Currently Amended) The integrated heater of claim 24 wherein the 
semiconductor substrate has a wall portion integrally formed with and adjacent to the channel 
region to transmit the heat generated by the resistance of the channel region through the 
semiconductor wall portion, and further including a body having a wall portion positioned 
adjacent to the semiconductor wall portion and defining a fluid chamber as the object to be 
heated. 




N 29, (Original) The integrated heater of claim 28, further including a heat 
transmitting dielectric layer positioned between the semiconductor wall portion and the body 
wall portion. 



30. (Original) The integrated heater of claim 24, further including a body 
having a wall portion positioned adjacent to the dielectric layer and defining a fluid chamber as 
the object to be heated. 

3 1 . (Original) The integrated Heater of claim 24, further including a thermally 
insulating layer positioned toward a side of the semiconductor substrate away from the dielectric 
layer. \ 

* "~ 32. (Original) The integrated heater of cW 3 1 , further including a thermally 
insulating barrier formed in the semiconductor substrate to refine an inward poition of the 
semiconductor substrate inward of the insulating barrier and pbritioned to receive the heat 
generated by the resistance of the channel region, the insulating bairierfceing of a material which 
limits transmission of the heat generated by the resistance of the channel region and received by 
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the inward portion of the semiconductor material beyond the insulating barrier, the object to be 
heated being in thermal communication with the inward portion of the semiconductor material- 




33. (Original) The integrated heater of cjairn 32 wherein the insulating barrier 
projects substantially folly between the dielectric layepdnd the insulating layer. 

/ 

34. (Original) The integrated heater of claim 24, further including an overlay 
dielectric layer overlaying the gate electrode, the object to be heated being positioned adjacent to 
the overlay dielectric layer, . <• 

35. (Original) The integrated heater of claim 34, further including a body 
having a wall portion positioned adjacent to the overlay dielectric Jayer, across from the gate 
electrode, and defining a fluid chamber as the object to be heated. 

^ ^ 36. (Original) The integrated heater of claim 35, further including a thermally 
insulating barrier formed in the semiconductor substrate and extending at least partially about the 
channel region to define a portion of the semiconductor substrate inward of the insulating barrier 
and adjacent to the fluid chamber such that the inward portion of the semiconductor substrate is 
in thermal communication with the fluid chamber. 

- — 37. (Original) The integrated heaterVf claim 36, further including a thermally 
insulating layer positioned toward a side of the semiconductor substrate away from the dielectric 
layer. 

— v. 38. (Original) The integrated heater of claim wherein the insulating barrier 

projects substantially fully between the dielectric layer and the insuMng layer. 

39. (Original) The integrated heater of claim 24 whetain the semiconductor 
substrate extends laterally beyond the source and drain regions t\ provide a lateral 
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semiconductor substrate portion, and the object to be heated is positioned adjacent to the lateral 
semiconductor substrate portion to receive the heat generated by the resistance of the channel 
region which is transmitted laterally thereto through the lateral semicondurtdf substrate ponion. 

^ 40. (Original) The integrated heater of claim wherein the dielectric layer 

extends laterally over the lateral semiconductor substrate portion, and further including an 
overlay dielectric layer overlaying the gate electrode and/a window formed in of the overlay 
dielectric layer at a location corresponding to the lateral semiconductor substrate portion, and 
wherein the object to be heated is positioned at tfee window to receive the heat transmitted 
laterally through the lateral semiconductor substrate portion generated by the resistance of the 
channel region and which passes through the vfindow, 

t— 41. (Original) The kftegrated heater of claim 40, further including a body 
having a wall portion positioned adjacent to the window and defining a fluid chamber as the 
object to be heated with the heat bt^ng supplied thereto through the window. 



42. (Original) The integrated heater of claim 24 wherein the gate electrode is 



metal. 



43. 

heated is a fluid. 



(Original) The integrated heater of claim 24 wherein the object to be 



44. (New) An integrated heater circuit comprising: 
a semiconductor substrate: 

a source region disposed in the semiconductor substrate: 
a drain region disposed in the semiconductor substrate: 

a channel region disposed in the semiconductor substrate between the source and 
drain regions to conduct electric cureent between the source and drain regions, the source, drain 
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and channel regions producing heat when conducting current to generate heat above a selected 
threshold; 

a dielectric layer disposed on the channel region: 

a gate electrode disposed on the dielectric layer to control the current conducted 
by the channel region; and 

a chamber to be .heated formed integral with the semiconductor substrate to 
receive the heat generated bv the integrated heater circuit. 

45. (New) The integrated heater of claim 21 wherein the he at receiving 
chamber is a fluid holding chamber that includes the semiconductor material. 

46. (New) The integrated heater of claim 45 further including: 

an electrically insulating layer positioned between the semiconductor material and 

the chamber. 



47, (New) The integrated heater circuit of claim 44 wherein the chamber 
walls are composed of semiconductor material. 




48. (New") The integrated heater circuit of claim 47 further including: 

a iaver of electrically insulating material positioned between the chamber walls 



and the chamber. 



49. (Mew) The integrated heater circuit of claim 44 wherein the chamber 
walls are composed of an integrated layer other than the semiconductor layer. 
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